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Thin Rings and Arches 


ASSUMPTIONS 

Various problems of circular rings under in-plane and out-of-plane loading have been 
solved in classical works [5,137-139]. Several books [11, 35, 150] have compiled and 
reviewed practical ring formulas and examples of their use [152]. Here the usual 
assumptions are made which state that one of the principal axes of the moment 
of inertia of the ring cross section is parallel to the axis of revolution. Equations 
are also available for coupled modes of in-plane and out-of-plane deformation [151]. 
The latter types of problems, however, are seldom needed in practice. For this 
reason, the data that follow are devoted to solutions where the two basic modes of 
deformation can be considered as uncoupled. 


THIN ELASTIC RING 

The classical case of a thin ring loaded in the plane of curvature represents a 
statically indeterminate problem. This seems somewhat surprising considering the 
regularity of the geometrical shape and structural response. An example of a simple 
case of a plain, thin ring subjected to diametral loading is illustrated in Fig. 27.1. 
The equilibrium of forces for one quadrant of the ring is essentially the same for 
both tension and compression and the problem is simplified considerably when the 
symmetry of loading and support is observed. 
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